Primary structure of frog pituitary adenylate cyclase-activating polypeptide (PACAP) and effects of ovine PACAP on frog pituitary.
Pituitary adenylate cyclase-activating polypeptide (PACAP), a peptide of the glucagon-secretin-vasoactive intestinal polypeptide superfamily, was isolated in pure form from the brain of the European green frog, Rana ridibunda. The primary structure of the peptide indicates that evolutionary pressure to conserve the complete amino acid sequence has been very strong. Frog PACAP comprises 38 amino acid residues and contains only 1 substitution (isoleucine for valine at position 35) compared with human/ovine/rat PACAP. In the presence of the phosphodiesterase inhibitor isobutylmethylxanthine, synthetic ovine PACAP-(1-38) produced a dose-dependent increase in the concentration of cAMP in isolated frog anterior pituitary fragments (ED50 = 2.1 +/- 0.6 x 10(-7) M; mean +/- SE; n = 6). Maximum stimulation (an approximately 8-fold increase in concentration over basal values) was produced by 10(-6) M peptide. The truncated form of PACAP [PACAP-(1-27)] also produced a dose-dependent increase in cAMP in frog anterior pituitary fragments, and the potency of the peptide (ED50 = 5.9 +/- 0.6 x 10(-8) M) was comparable to that of PACAP-(1-38). The data suggest, therefore, that the function as well as the structure of PACAP have been conserved during the evolution of amphibia to mammals.